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Abstract 
 
 
MENATTI, ANDREW R., Ph.D., August 2016, Clinical Psychology 
The Effect of Gaze Direction and Emotional Display on Immediate Recall of Faces  
in Individuals with Social Anxiety Disorder 
Director of Dissertation: Julie A. Suhr 
Current theoretical models of social anxiety disorder (SAD) emphasize the 
importance of information processing biases in its etiology and maintenance. Prior 
research findings have been mixed with regard to the precise nature of both attention and 
memory biases among individuals with SAD, with some studies finding weak evidence 
and others finding support. The current study used a novel approach to studying attention 
and encoding among with the SAD (n=26) and non-SAD (n=25) groups. This approach 
involved asking participants to view a series of faces in a spatial grid for a short time, and 
then asking them to pick the faces they saw from among a series of distractor faces and 
place them in their original correct spatial location in a blank grid. Faces varied by 
displayed emotional expression (happy, angry, or neutral) as well as by apparent eye 
contact with the participant (direct gaze, averted gaze). Results showed that participants 
were generally more adept at recalling neutral faces compared to angry or happy faces, 
and more adept at recalling averted gaze faces than direct gaze faces, and this effect did 
not differ across social anxiety groups. Reasons for the lack of interaction effects are 
explored, and implications and future directions are discussed. 
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Introduction 
Social anxiety disorder (SAD) is a chronic and disabling psychological syndrome 
characterized by pervasive and intense fears of social evaluation believed to come from 
perceived “audience members” in one’s social surroundings (Heimberg, Brozovich, & 
Rapee, 2014). SAD is a relatively common psychological disorder, with a 12-month 
prevalence rate of 7% in the general population (American Psychiatric Association, 
2013). Specific fears among individuals suffering from SAD often pertain to a concern 
that they will do or say something that will result in embarrassment or humiliation, and 
that such embarrassment or humiliation carries catastrophic implications (Heimberg et 
al., 2014). Unfortunately, many individuals suffering from SAD report that their 
interpersonal relationships, careers, and educational attainments are seriously impaired as 
a result of these social fears (Turk, Heimberg, & Magee, 2008).   
Information processing biases in the domains of attention and memory are some 
of SAD’s most widely studied etiological and maintenance factors (Coles & Heimberg, 
2002; Garner, Mogg, & Bradley, 2006). Prevailing theoretical models of SAD heavily 
emphasize the role of unique attention and memory biases among individuals with SAD, 
but do not always agree on the precise nature of these biases (Clark & Wells, 1995; 
Heimberg et al., 2014). For example, Clark and Wells (1995) propose that individuals 
with SAD bias their attention away from socially threatening information as a means to 
control uncomfortable feelings of arousal, while Heimberg et al. (2014) proposed that 
individuals with SAD bias their attention toward threatening information due to the 
particularly high salience of such information to individuals with SAD. In the memory 
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domain, Heimberg et al. (2014) argue that individuals with SAD show biases in retrieval 
that emphasize socially threatening information (e.g., an ambiguous facial expression 
remembered as threatening), while minimizing retrieval of information that is relatively 
non-threatening (e.g., the topic of conversation being had with another person). This bias 
in retrieval in favor of threatening social information may cause individuals with SAD to 
remember relatively benign social encounters as highly dangerous or emotionally 
arousing, leading to escape or avoidance behaviors in future social encounters. For 
example, Lundh and Öst (1996) asked participants with SAD and normal controls to 
judge whether they viewed each facial photograph in a series as either accepting or 
critical. Later, participants were unexpectedly asked to recognize the faces from among 
other distractor photos after completing an interim task (word-stem completion). They 
found that participants with SAD were more likely to state that they had seen a given 
picture before if they had judged the face as critical versus accepting, whereas normal 
controls showed the opposite pattern, suggesting that participants with SAD showed a 
recognition bias for critical versus accepting faces. 
Biases in information processing among individuals with SAD that are identified 
by prevailing theoretical models also have support in the neuroimaging literature. 
Specifically, the amygdala and other limbic structures are known to show activation 
patterns suggestive of a threat response to faces among individuals in the SAD, but not in 
the non-SAD. Straube, Mentzel, and Miltner (2005) reported that participants with SAD 
showed higher bilateral amygdala activation in an fMRI scanner in response to viewing 
both angry and happy faces compared to a matched normal control group. It is worth 
  9 
   
noting that Straube et al. (2005) found an emotion-specific activation pattern such that the 
bilateral insular cortex was more active in the presence of angry faces, but not other kinds 
of faces. This group also found increased right fusiform gyrus activation (an area known 
to be highly involved in facial perception; Kolb & Whishaw, 2008) among participants 
with SAD, regardless of facial expression, when compared to normal controls. Yoon, 
Fitzgerald, Angstadt, McCarron, and Phan (2007) reported that participants with SAD 
showed higher bilateral amygdala reactivity to emotionally intense faces, regardless of 
emotional expression, compared to emotionally mild faces. Finally, Furmark et al. (2002; 
2005) showed that amygdala activation among individuals with SAD is attenuated 
following treatment by psychotropic medication (2005) and group cognitive behavioral 
therapy (2002). It is therefore probable that individuals with SAD process faces 
differently than normal controls and may be more likely to perceive an emotionally 
valenced face as a threat compared to Non-SAD individuals.  
 In addition to emotional salience, individuals with SAD tend to respond to the 
direct eye gaze of others with feelings of threat and even submissive gestures (Heimberg 
et al., 2014; Roelofs et al., 2010; Weeks, Heimberg, & Heuer, 2011). Interestingly, 
Cornwell, Heller, Biggs, Pine, & Grillon (2011) reported that participants with SAD had 
a larger startle response than normal controls at the moment a virtual audience directed 
their eye gaze toward the participant. Findings from neuroimaging studies are also 
consistent with this notion, finding increased activity in limbic structures such as the 
amygdala, insula and anterior cingulate cortex (ACC) among participants with SAD 
compared to normal controls when viewing direct gaze versus averted gaze faces.  
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Using an interesting approach-avoidance paradigm, Roelofs et al. (2010) found an 
interaction between apparent gaze direction and emotional display. They asked 
participants high and low in social anxiety symptoms to use a joystick to “push” or “pull” 
colored images of faces away or toward them respectively. Images were colored either 
red or green, and participants were instructed either to push away when the face was 
green, and pull toward when the face was red, or vice versa. The colored faces displayed 
either happy, angry, or neutral faces, as well as either direct gaze or averted gaze. Among 
participants high in social anxiety symptoms, responses were biased toward pushing 
away angry faces to a greater degree than among participants low in social anxiety 
symptoms, but only for faces that displayed direct gaze. Furthermore, participants high in 
social anxiety biased their responses toward pushing away happy faces regardless of gaze 
direction. Importantly, no biases were detected between the high and low social anxiety 
symptom groups for neutral faces. Thus, eye gaze may have an important effect on the 
way at least some emotions in faces are perceived. Additional research is needed to 
determine whether this pattern of results holds in clinical populations.  
 As alluded to previously, the precise nature of attentional biases among 
individuals with SAD is rather unclear, with some groups asserting that attention is 
biased away from threatening stimuli (e.g., Amir et al., 1996; Chen, Ehlers, Clark, & 
Mansell, 2002; Clark & Wells, 1995; Horenstein & Segui, 1997) and other groups 
asserting that attention is biased toward threatening information (e.g., Asmundson & 
Stein, 1994; Becker, Rinck, Margraf, & Roth, 2001; Hope, Rapee, Heimberg, & 
Dombeck, 1990; Lundh & Öst, 1996; Rapee & Heimberg, 1997). Mogg, Bradley, Miles, 
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and Dixon (2004) provide an interesting take on these apparently discrepant findings by 
proposing a biphasic process they call the vigilance-avoidance model. Mogg et al. (2004) 
used a dot probe task with varying probe latencies (i.e., 500ms or 1500ms) using mildly 
threatening and highly threatening images (scenes of violence, mutilation, injury, death, 
warfare, and aggressive animals). Their sample included individuals selected to be either 
high or low in trait anxiety. Individuals high in trait anxiety had biases in attention 
toward the highly threatening images, but only in the early stages of processing (i.e., 
500ms). This effect disappeared at the later stage of processing (i.e., 1500ms). Among 
participants high in self-reported blood-injury fears, the effect reversed suggesting that 
these individuals had disengaged their attention away from the stimuli. It may be argued 
that an individual will be better able to avoid a threatening stimulus if he/she knows its 
location. For example, a spider phobic individual will be better able to avoid a spider in a 
room if he/she is aware that the spider is in a particular corner than if he/she only knows 
the spider is somewhere in the room. Consistent with this notion, feature-search studies 
using SAD samples show that socially anxious individuals readily locate the lone 
disapproving face in an audience of approving faces, but struggle to identify approving 
audience members (Heimberg et al., 2014). Conceived of in this way, the initial vigilance 
to threat among socially anxious individuals might be thought of as a behavior designed 
to facilitate subsequent avoidance of threat. 
 Garner, Mogg, and Bradley (2006) used eye-tracking on a sample of 
undergraduates classified into high and low social anxiety symptom groups. Participants 
viewed faces on a computer screen that displayed pairs of happy, angry, or neutral faces. 
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When participants were placed in a socially stressful situation (i.e., being led to believe 
they would be asked to give a speech following the eye-tracking task), they showed an 
increased frequency of initial gaze fixations on the emotional face compared to the 
neutral face of each pair, and this effect was larger in the high social anxiety group than 
in the low social anxiety group. In another such study, Horley, Williams, Gonsalvez, and 
Gordon (2004) used eye-tracking technology on a sample of participants with SAD and 
compared their gaze patterns to those of normal controls. They found that, while viewing 
images of faces that displayed different emotions, participants with SAD spent 
significantly less time visually fixated on the eye region of these faces compared to 
normal controls, and this effect was larger for faces displaying negative expressions (i.e., 
anger, disgust) than for faces displaying neutral or happy expressions. These results 
provide support for the avoidance component of the vigilance-avoidance model, but not 
necessarily the vigilance component.  
The vigilance-avoidance model may have important implications for how 
memory traces are retrieved among individuals with SAD. If individuals high in social 
anxiety symptoms spend less initial time attending to threatening stimuli, less information 
about the content or nature of that stimulus may be encoded. Furthermore, if individuals 
high in social anxiety symptoms use rapid initial attentional engagement in order to learn 
a threatening stimulus’ location so that it may be effectively avoided later, information 
about the location of that stimulus may be efficiently encoded. Thus, information about 
the location, but not necessarily the content, may be more readily recalled among 
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individuals high in social anxiety symptoms compared to those low in social anxiety 
symptoms.  
Terburg et al. (2012) used facial stimuli to obtain an interesting set of memory 
findings. Using a task similar to the one developed for the present study, they asked a 
sample of participants described as “healthy” to view an array of faces for 20 seconds, 
and then attempt to recreate that array from memory immediately afterwards. Faces 
displayed either angry, happy, or neutral faces. Happy and angry faces were never 
displayed simultaneously. They computed a memory bias score for each type of 
emotional face (angry and happy) by taking the number of correct emotional face 
placements and subtracting from it the number of correct neutral face placements. Thus, 
higher scores reflected better face placement of emotional faces relative to neutral faces. 
They found that trait anxiety was positively correlated with this bias score for angry 
faces, but was not correlated with this bias score for happy faces. Trait anxiety was not 
related to this bias score for happy in relation to neutral faces. Trait anxiety was also not 
related to placement of correct neutral faces on their own. These findings are consistent 
with the vigilance-avoidance model of attentional engagement, as they show that angry 
faces elicit improved location accuracy compared to neutral faces.  
 While there is support for the effect of emotion on retrieval, little is known about 
the effect of apparent gaze direction of the stimuli on retrieval. However, Weisbuch, 
Lamer, and Ford (2013) recruited an unselected sample via the Internet and presented a 
series of images that varied in direct/averted gaze, as well as displayed emotion (angry, 
happy, and neutral) in a random order for five seconds each. After a brief distractor task, 
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the researchers asked participants to indicate which picture they had previously seen in a 
forced-choice format. The two images presented for each trial were always of the same 
model making the same emotional expression, but differed in apparent eye gaze (either 
direct, or averted). Faces that displayed direct gaze were recalled significantly more 
accurately than faces that displayed averted gaze, but that this advantage was attenuated 
in angry faces. Thus, memory for faces can be affected by apparent eye gaze.  
Specific fears of evaluation may also have an effect on attention and encoding of 
different face types. SAD has traditionally been characterized by a persistent and 
debilitating fear of negative evaluation (Clark & Wells, 1995; Rapee & Heimberg, 1997) 
originating from others in a perceived audience. However, an accumulating body of 
research suggests that it may be fear of evaluation in general that is characteristic of 
those suffering from SAD, which includes fear of positive evaluation (Weeks, Heimberg, 
& Rodebaugh, 2008; Weeks & Howell, 2012). Fear of positive evaluation is thought to 
consist of feelings of apprehension in response to being judged positively by others and 
the experience of distress over these specific judgments (Weeks, Heimberg, & 
Rodebaugh, 2008; Weeks & Howell, 2012). Studying fear of negative evaluation and fear 
of positive evaluation and their potentially differential effect on cognitive biases in 
patients may be important for future research on SAD. Mixed research findings may 
potentially be explained by researchers ignoring the critical overlap in fear of negative 
evaluation and fear of positive evaluation. For example, positive social information (e.g., 
a smiling face) directed toward an individual with SAD may be perceived to be equally 
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as threatening as negatively-valenced social information (e.g., a frowning face; see Pérez-
López & Woody, 2001 for an example). 
In the current study, attention and retrieval biases among individuals with SAD 
were measured in a novel way. Specifically, the researcher developed a novel 
visuospatial task designed to parse apart different attention/encoding processes (spatial 
and content encoding). Participants attempted to memorize faces and their locations in a 
grid. Faces varied by emotional expression (happy, angry, neutral) and by apparent visual 
engagement with the participant (direct gaze, averted gaze). It was hypothesized that: 1) 
individuals with SAD would score significantly more spatial points than participants 
without SAD for angry and happy faces (but not neutral faces), 2) individuals with SAD 
would score significantly more spatial points than participants without SAD for direct 
gaze faces (but not averted gaze faces), 3) individuals with SAD would score 
significantly fewer content points than participants without SAD for angry and happy 
faces (but not neutral faces), and 4) individuals with SAD would score significantly more 
content points than participants without SAD for direct gaze faces (but not averted gaze 
faces). Furthermore, the relationship of fear of negative evaluation and fear of positive 
evaluation with spatial and content points obtained from happy, angry, neutral, direct and 
averted faces was explored in participants with SAD.  
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Method 
Participants 
 Participants used an online recruitment portal and were invited to participate in 
the proposed study if they met initial criteria for the social anxiety groups. Specifically, 
individuals scoring in the middle 33% of the distribution on a measure of social anxiety 
(Social Interaction Anxiety Scale; Mattick & Clarke, 1998) were not invited to participate 
in order to maximize between-groups differences in social anxiety symptoms. 
Recruitment procedures also excluded participants at the prescreen stage if they reported 
any kind of uncorrected visual impairments, history of attention deficit/hyperactivity 
disorder or learning disorder, or history of head injury with associated loss of 
consciousness of 30 minutes or longer, in order to control for variance in the data not 
germane to the study hypotheses.  
Participants who scored above a 30 on a widely-used measure of clinical social 
anxiety symptoms (Liebowitz Social Anxiety Scale; LSAS; Liebowitz, 1987) and who 
met diagnostic criteria for SAD on a structured clinical interview (Mini International 
Neuropsychiatric Interview; MINI; Sheehan et al., 1998) at the time of participation were 
considered SAD participants  (n = 26), while participants who scored below a 30 on the 
LSAS and failed to meet diagnostic criteria for SAD on the MINI were considered Non-
SAD participants (n = 25, core N = 51). An additional 21 participants who were recruited 
and for whom data were collected did not meet criteria for inclusion in either the 
experimental group or the control group, and their data were not included in the main 
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study analyses. Some supplemental analyses (see Appendix B) incorporated the core 
sample and the additional 21 participants for an expanded sample, N = 72. 
The mean age of the core sample was 19.20 (SD = 2.39) and 70.6% of the sample 
identified their gender as female. Most participants identified their race as “White,” 
(82.4%), while other races that were identified included “Black or African American,” 
(11.8%), “American Indian/Alaskan Native,” (2.0%), and “Asian,” (2.0%). Please see 
Table 1 for additional sample characteristics. 
Procedures 
 After giving informed consent, participants completed several 
neuropsychological measures designed to assess group differences in attention/encoding 
and memory (see Measures). They then completed the MINI (Sheehan et al., 1998) and 
the clinician-administered version of the LSAS (Liebowitz, 1987) in order to confirm 
original classification into SAD or Non-SAD groups. Following confirmation of 
diagnostic status, participants completed a battery of questionnaires designed to assess 
factors such as social anxiety severity, fear of negative evaluation, fear of positive 
evaluation, and depression (see Measures).  Participants also provided ratings of the faces 
they encountered during the Facial Encoding Task (see Measures) on dimensions such as 
perceived threat, attractiveness, friendliness, dominance, etc. After completing the study 
procedures, the experimenter fully debriefed participants on the purposes and goals of the 
study and gave the opportunity to ask questions or offer comments. Participants received 
academic credit as compensation for their participation. 
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Measures 
Additional psychometric information on the following measures, along with other 
measures that were not germane to study hypotheses, is available in Appendix A.   
Mini International Neuropsychiatric Interview (MINI; Sheehan et al., 1998). 
The MINI is a clinician administered structured interview designed to assess for 
diagnostic features of both DSM-IV-TR and ICD-10 psychiatric disorders, including 
SAD. The MINI has been compared to other structured interviews, including the 
Structured Clinical Interview for DSM (SCID; Spitzer, Williams, Gibbon, & First, 1990), 
and has been found to agree in 85-95% of cases (Sheehan et al., 1998). The MINI was 
used to aid in correct classification into SAD or Non-SAD groups.  
Liebowitz Social Anxiety Scale (LSAS; Liebowitz, 1987). The LSAS is a 
clinician-administered structured interview designed to assess fear and avoidance levels 
of a wide array of social situations, including interaction and performance situations. The 
LSAS has also been found to correlate highly with other widely used measures of SAD 
and to be less strongly correlated with constructs such as depression. Individuals with 
SAD receiving phenelzine, an SSRI, were shown to decrease LSAS scores from pre- to 
post-treatment (Heimberg et al., 1999). In clinical samples, internal consistency is 
excellent (α = .96; Heimberg et al., 1999), and though test-retest reliability data are 
currently unavailable for adult clinical samples, reliability is excellent in clinical 
adolescent samples (r = .89 - .94) with a 3-7 day interval. The LSAS was used to aid in 
correct classification of participants into SAD or Non-SAD groups. 
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Wechsler Memory Scale – IV, Designs Subtest (WMS-IV, Wechsler 2008b). 
The Designs subtest of the WMS-IV is a clinician administered measure of spatial recall 
and memory for visible details (Wechsler, 2008b). Reliability coefficients for the Design 
subtest within the population age-range of interest is good to excellent (ages 18-19: α = 
.90, ages 20-24: α = .87; Wechsler, 2008b). The short term (mean 23 days) test-retest 
reliability of the Design subtest is considered adequate (corrected r = .75). The Designs 
subtest of the WMS-IV also demonstrates excellent convergent and discriminant validity. 
Moreover, individuals with traumatic brain injury (TBI) perform significantly worse than 
matched controls, suggesting that the Designs subtest is sensitive to neurological 
conditions that are known to involve deficits in encoding. The Spatial and Content points 
as well as the Total score of the Designs subtest of the WMS-IV were used in the current 
study in order to ensure that there were no pre-existing group differences in basic (non-
social) visual memory.  
Benton Visual Retention Test – Administration A (BVRT; Sivan, 1992). The 
BVRT is a neuropsychological instrument designed to test visual perception, immediate 
visual memory, and visuoconstructive abilities. Interrater agreement on the BVRT tends 
to be quite high, r = .94 - .97 (Sivan, 1992). The BVRT is sensitive to visuospatial 
deficits in lesion patients, and is more highly correlated with other tests of visuospatial 
ability (i.e., Block Design, Object Assembly) than it is with tests of basic auditory 
attention (i.e., Digit Span) (Sivan, 1992). There is excellent evidence supporting the use 
of the BVRT to assess visual memory in a diagnostically diverse clinical sample (Moses, 
1986). Number of errors on the BVRT was used order to account for the possibility of 
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pre-existing visual memory abilities across social anxiety groups using stimuli that are 
non-social in nature. 
Wechsler Test of Adult Reading (WTAR; The Psychological Corporation, 
2001). The WTAR is designed to assess crystallized intelligence among individuals 
fluent in English between the ages of 16-89.  The WTAR has excellent internal 
consistency within the age groups relevant for the current study (ages 18-19: α = .90; and 
ages 20-24: α = .92; The Psychological Corporation, 2001). The 2-12 week test-retest 
reliability is also excellent within the relevant age range (ages 18-24, r = .92; The 
Psychological Corporation, 2001). The WTAR has been shown to be strongly correlated 
with the Verbal Intelligence Quotient (VIQ: r = .74 - .79) as well as the Full-Scale 
Intelligence Quotient (FSIQ: r = .70 - .74 from the Wechsler Adult Intelligence Scale – 
III (Wechsler, 1997). The WTAR Standard Score was used in the current study in order 
to ensure that no pre-existing differences in intellectual ability exist across social anxiety 
groups that may affect performance on the Facial Encoding Task.  
Facial Encoding Task (FET). This task was developed specifically for use in the 
proposed study and was modeled on the execution and scoring of the Designs subtest of 
the WMS-IV (Wechsler, 2008b), except that faces are used instead of abstract shapes. In 
this task, participants are shown a 4 x 4 grid with an array of faces displayed that vary in 
emotional expression (happy, angry, neutral) and gaze direction (making apparent eye 
contact with the participant, looking to the side of the participant) on a dual computer 
monitor. The number of faces displayed in the 4 x 4 grid increased from four to eight 
across 7 trials. After viewing each display for 10 seconds, the computer removed the 
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display, and participants viewed a blank 4 x 4 grid along with a number of face pictures 
in a picture bank to the right of the blank grid. Half of these pictures in the bank were 
faces that participants saw during the 10-second viewing period and the other half were 
distractors. The experimenter instructed participants to drag and drop the pictures they 
saw during the viewing period with the computer mouse, and place them in the 
appropriate location in the blank grid in order to re-create the original grid as accurately 
as possible. Participants received an unlimited amount of time to place pictures. 
Participants accumulated spatial, content, and bonus points when they completed a frame. 
Spatial points are obtained by placing any face in a correct location in the grid, and 
content points are obtained by placing a correct face in any location in the grid. Finally, a 
bonus point is awarded if a correct face is placed in its correct location in the grid. The 
final dependent variables used in the present study were spatial and content points 
obtained from different types of faces (i.e., angry/happy/neutral expression and 
direct/averted gaze). 
Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998). The SIAS is 
a commonly used measure that is designed to assess anxiety associated with interacting 
with others. The SIAS has demonstrated good to excellent psychometric properties. For 
example, the internal consistency estimate of the SIAS in an unselected sample of 
undergraduates was good (α = .88), while in a sample of individuals diagnosed with SAD 
it was excellent (α = .93; Mattick & Clarke, 1998).  
Social Phobia Scale (SPS; Mattick & Clarke, 1998). The SPS is another widely 
used measure of social anxiety symptoms that are most relevant to public scrutiny or 
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performance situations. The SPS was developed in parallel with the SIAS and likewise 
possesses strong psychometric properties. Internal consistency estimates range from α = 
.89 to .94 across different samples including undergraduates and clinical SAD samples, 
and excellent 12-week test-retest reliability, r = .93 among clinical SAD samples 
(Mattick & Clarke, 1998). 
Brief Fear of Negative Evaluation Scale – Straightforward Items (BFNE-S; 
Leary, 1983; Rodebaugh et al., 2004; Weeks et al., 2005). The BFNE is a 12-item self-
report measure designed to assess fears pertaining to receiving negative social evaluation 
from others. Weeks et al. (2005) found internal consistency values to be excellent in both 
a clinical (α = .92) and a healthy control sample (α = .90). The BFNE-S also 
demonstrates good construct validity by being highly correlated with other measures of 
social anxiety symptoms such as the SIAS (r = .46 versus .38) and the SPS (r = .40 
versus .35; Weeks et al., 2005).  
Fear of Positive Evaluation Scale (FPES; Weeks, Heimberg, & Rodebaugh, 
2008). The FPES is a 10-item self-report measure that is designed to assess concerns 
related to receiving positive social feedback from others. The FPES has shown good 
internal consistency (α = .80) as well as good 5-week test-retest reliability (two-way 
random intraclass correlation coefficient (ICC) = .70) in a large undergraduate sample 
(Weeks et al., 2008). The FPES is strongly and positively correlated with the BFNE-S (r 
= .45) and the SIAS-Straightforward Items (r = .48; Weeks et al., 2008). 
Center for Epidemiological Studies – Depression Scale (CES-D; Radloff, 
1977). The CES-D is a 20-item self-report measure that asks participants to rate their 
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experience of an array of depressive symptoms over the past week on a four-point Likert-
style scale. The CES-D has demonstrated good to excellent internal consistency within 
both patient (α = .90) and nonpatient (α = .85) samples (Radloff, 1977). Test-retest 
reliability with a 6-month interval was also found to be acceptable (r = .54). Though the 
CES-D has received some criticism due to the hypersensitivity of its proposed clinical 
cutoff score of 16 (Fechner-Bates, Coyne, & Schwenk, 1994; Santor & Coyne, 1997), its 
use in the current study was limited to the presence of depressive symptoms in general 
rather than differential diagnosis of depression.  
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Results 
Preliminary Analyses 
 Preliminary analyses were conducted determine if the SAD and Non-SAD groups 
had any preexisting differences that may have affected the main results. The groups did 
not differ with respect to age, gender or racial composition. A series of t-tests indicated 
that the groups also did not differ in crystallized verbal intelligence (WTAR); immediate 
visual memory as measured by the WMS-IV Designs content, spatial, and total scores; or 
the BVRT total errors scores. Consistent with group classification procedures, SAD 
participants scored significantly higher than Non-SAD participants on measures tapping 
social anxiety symptoms. Participants in the SAD group also scored significantly higher 
than Non-SAD participants on a self-report measure of depression. Please see Table 1 for 
a summary of sample characteristics and a comparison of study groups on these variables. 
 
 
Table 1 
Sample Characteristics 
Variable Core Sample  
(N = 51) 
SAD group 
(n = 26) 
Non-SAD 
group 
(n= 25) 
Difference 
Statistics 
p 
Age – Mean (SD) 19.20 (2.39) 19.00 (1.36) 19.40 (3.15) t(49) = -0.59  .56 
Gender – Percentage  70.6% Female 69.2% Female 72% Female χ2 (1) = 1.27 .53 
Race – Percentage 82.1 % White 80.8% White 84% White χ2 (1) = 0.42 .52 
WTAR – Mean (SD) 103.04 (11.99) 103.81 (13.05) 102.24 (10.99) t(49) = 0.46  .65 
Designs-Spatial – Mean (SD) 19.08 (2.36) 18.85 (2.75) 19.32 (1.89) t(49) =  -0.71 .48 
Designs-Content – Mean (SD) 39.45 (3.66) 39.77 (3.13) 39.12 (4.19) t(49) =  0.63 .53 
Designs-Total – Mean (SD) 79.10 (11.37) 78.62 (10.44) 79.60 (12.47) t(49) = -0.31  .76 
BVRT-Errors – Mean (SD) 2.08 (2.10) 2.08 (1.92) 2.08 (2.31) t(49) =  -0.01 .99 
LSAS – Mean (SD) 38.86 (27.02) 61.65 (16.68) 15.16 (9.14) t(49) =  12.27  <.001 
SIAS – Mean (SD) 26.16 (17.64) 41.31 (8.09) 10.40 (8.51) t(49) =  13.29  <.001 
SPS – Mean (SD) 21.08 (17.48) 34.54 (13.08) 7.08 (7.62) t(49) =  9.11  <.001 
BFNE – Mean (SD) 23.92 (10.24) 31.81 (6.77) 15.72 (5.76) t(49) =  9.12  <.001 
FPES – Mean (SD) 27.80 (15.31) 37.46 (13.30) 17.75 (9.89) t(49) =  5.99  <.001 
CES-D – Mean (SD) 15.49 (11.92) 22.88 (10.97) 7.80 (7.05) t(49) =  5.82  <.001 
Note. One participant omitted their gender; Positive t-values reflect a higher mean in the SAD group compared to the Non-SAD 
group; SAD = Social Anxiety Disorder; WTAR = Wechsler Test of Adult Reading; Designs means derived from the Designs I 
subscale of the Wechsler Memory Scale – IV; BVRT = Benton Visual Retention Test; LSAS = Liebowitz Social Anxiety Scale; SIAS 
= Social Interaction Anxiety Scale; SPS = Social Phobia Scale; BFNE = Brief Fear of Negative Evaluation Scale – Straightforward 
Items; FPES = Fear of Positive Evaluation Scale; CES-D = Center for Epidemiological Studies – Depression Scale. 
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Main Analyses 
Hypothesis 1. It was hypothesized that individuals with SAD would score 
significantly more spatial points than participants without SAD for angry and happy faces 
(but not neutral faces), with the difference in spatial points between participants with 
SAD and participants without SAD being largest for happy faces because participants 
without SAD are unlikely to perceive these faces as threatening. A mixed-measures 
ANOVA was conducted, with spatial points obtained from happy, angry and neutral faces 
used as the within-subject variable. Experimental group was used as the between-groups 
variable. The within-groups main effect was significant, F (2,48) = 3.23, p < .05, partial 
η2 = .119, (1 – β) = .58, and follow-up t-tests showed that, collapsing across groups, 
individuals scored more spatial points from neutral faces than from either happy, t(71) = -
2.52, p = .01, or angry, t(71) = -2.47, p = .01, faces (see Table 2). The between-subjects 
effect was nonsignificant F (1,49) = 1.05, p = .31, partial η2 = .021,  (1 – β) = .05, and the 
predicted within-between interaction effect was not observed, F (2,48) = 1.74, p = .19, 
partial η2 = .067, (1 – β) = .25.  
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 Table 2 
 
Within- and Between-Groups Comparisons of Spatial and Content Point Obtained from 
Different Emotions 
Spatial Points Happy  
Mean (SD) 
Angry 
Mean (SD) 
Neutral 
Mean (SD) 
SAD (n = 26) 11.31 (2.42) 12.04 (2.66) 13.31 (2.84) 
Non-SAD (n=25) 12.00 (2.12) 11.16 (2.42) 12.36 (2.91) 
Total Sample (N = 
51) 
a11.65 (2.29) a11.61 (2.56) b12.84 (2.89) 
 
Content Points Happy  
Mean (SD) 
Angry 
Mean (SD) 
Neutral 
Mean (SD) 
SAD (n = 26) 10.27 (1.78) 10.62 (1.98) 11.85 (1.83) 
Non-SAD (n=25) 10.76 (1.81) 10.04 (1.46) 11.12 (2.39) 
Total Sample (N = 
51) 
a10.51 (1.79) a10.33 (1.75) b11.49 (2.13) 
Note. Superscripts that differ are significant at p < .05; SAD = Social Anxiety Disorder; 
All between-groups comparisons are nonsignificant, ps > .22.  
 
 
 Hypothesis 2. It was hypothesized that individuals with SAD would score 
significantly more spatial points than participants without SAD for direct gaze faces (but 
not averted gaze faces). A mixed-measures ANOVA was conducted, with spatial points 
obtained from direct gaze and averted gaze faces used as the within-subject variable. 
Experimental group was used as the between-groups variable. The within-groups main 
effect was significant, F (1,49) = 13.22, p = .001, partial η2 = .213, (1 – β) = .90,  such 
that participants collapsed across SAD groups scored significantly more spatial points 
from averted gaze faces than from direct gaze faces (see Table 3). There was no 
significant between-groups effect, F (1,49) = 1.05, p = .31, partial η2 = .021, (1 – β) = .05. 
Contrary to prediction, a significant within-between interaction was not observed, F 
(1,49) = 0.27, p = .61, partial η2 = .005, (1 – β) = .19. 
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Table 3 
Within- and Between-Groups Comparisons of Spatial and Content Point Obtained from 
Direct and Averted Gaze 
Spatial Points Direct Gaze 
Mean (SD) 
Averted Gaze 
Mean (SD) 
SAD (n = 26) 17.58 (2.73) 19.08 (2.61) 
Non-SAD (n=25) 16.76 (2.77) 18.76 (2.33) 
Total Sample (N = 51) a17.18 (2.75) b18.92 (2.46) 
 
Content Points Direct Gaze 
Mean (SD) 
Averted Gaze 
Mean (SD) 
SAD (n = 26) 16.00 (2.10) 16.73 (1.97) 
Non-SAD (n=25) 15.48 (2.50) 16.44 (2.06) 
Total Sample (N = 51) a15.75 (2.30) b16.59 (2.00) 
Note. Superscripts that differ are significant at p < .05; SAD = Social Anxiety Disorder; 
All between-groups comparisons are nonsignificant, ps > .29. 
 
 
Hypothesis 3. It was hypothesized that individuals with SAD would score 
significantly fewer content points than participants without SAD for angry and happy 
faces (but not neutral faces), with the difference in content points between participants 
with SAD and participants without SAD being largest for happy faces because 
participants without SAD are unlikely to perceive these faces as threatening. The within-
groups main effect was significant, F (2,48) = 5.39, p = .008, partial η2 = .183, (1 – β) = 
.87, and follow-up t-tests showed that participants collapsed across SAD groups scored 
significantly more content points from neutral faces than from happy, t(71) = -3.26, p = 
.002, or angry, t(71) = -3.62, p = .001, faces (see Table 2). The between subjects effect 
was nonsignificant, F (1,49) = 0.69, p = .41, partial η2 = .014, (1 – β) = .22.  Contrary to 
prediction, there was no significant within-between interaction effect, F (2,48) = 1.61, p 
= .21, partial η2 = .063, (1 – β) = .35.  
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 Hypothesis 4. It was hypothesized that individuals with SAD would score 
significantly more content points than participants without SAD for direct gaze faces (but 
not averted gaze faces. A within-groups main effect was found to be significant, F (1,49) 
= 5.48, p = .02,  partial η2 = .101, (1 – β) = .63,  such that  participants scored 
significantly more content points from averted gaze faces than from direct gaze faces (see 
Table 3). The between-subjects effect was nonsignificant, F (1,49) = 0.69, p = .41, partial 
η2 = .014, (1 – β) = .13. Contrary to expectations, a significant within-between interaction 
effect was not observed, F (1,49) = 0.10, p = .75, partial η2 = .002, (1 – β) = .06. 
Exploratory Analyses 
 A set of exploratory analyses were carried out in order to determine whether 
specific fears of evaluation (fear of positive evaluation, fear of negative evaluation) were 
correlated with spatial or content points obtained from different types of faces (happy, 
angry, neutral, or direct gaze, averted gaze) in the core sample of SAD participants (n = 
26). Fear of positive evaluation was not related to spatial or content points for any types 
of faces, but high fear of negative evaluation was related to more spatial points obtained 
from neutral faces as well as to more content points obtained from neutral faces, though 
this effect only reached a trend level of significance (see Table 4). Another pair of trends 
emerged such that higher fear of negative evaluation scores were negatively correlated 
with spatial and content points obtained from angry faces. These results may suggest that 
more severe social anxiety symptoms are associated with poorer encoding of angry faces, 
and improved encoding of neutral faces, though given the trend level of significance of 
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these findings, caution is warranted until a more robust effect is identified in future 
research. 
 
Table 4 
Bivariate Correlations Between Measures of Fears of Evaluation and Points from 
Different Face Types Among SAD Participants 
Variable   Spatial   
 Happy Angry Neutral Direct Averted 
BFNE -.001 -.35† .56* .11 .14 
FPES -.27 -.27 .30 -.27 .08 
 
Variable   Content   
 Happy Angry Neutral Direct Averted 
BFNE -.17 -.37† .38† -.02 -.15 
FPES -.03 -.23 .02 -.14 -.09 
Note. * p<.05; † p<.10; BFNE = Brief Fear of Negative Evaluation Scale; FPES = Fear of 
Positive Evaluation Scale. 
 
Supplemental Analyses 
 A series of supplemental analyses examined potential reasons for the lack of 
support for the main study hypotheses. See Appendix B for details on all supplemental 
analyses.  
 First, the researcher investigated the contribution of gender to the study findings. 
Visuospatial skills and facial memory are cognitive abilities that are generally believed to 
have reliable gender differences, with males possessing better visuospatial skills (Masters 
& Sanders, 1993) and females possessing better facial memory skills than males (Cho et 
al., 2015). Consistent with these findings, males obtained more total spatial points than 
females, and females obtained more total content points than males on the FET. FET total 
scores did not differ across gender, nor did BVRT-Errors or WMS-IV Designs. Analyses 
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also aimed to determine whether participant gender had an effect on the number of spatial 
and content points obtained from various types of faces (i.e., happy, angry, neutral 
emotion, or direct, averted gaze. Gender appeared to play a role in some of the results, 
but not in a direction consistent with hypotheses, as it was originally expected that SAD 
participants would score more spatial points from direct gaze faces than Non-SAD 
participants (but not averted gaze faces). These results, along with the fact that all 
individuals depicted in the photographs were of females, may have had unintended 
effects on the results of the study, which will be discussed further below. 
 To examine whether insufficient variability in SAD symptoms may have been a 
reason for a lack of support for the study hypotheses, study analyses were conducted 
again but using an expanded sample (N = 72). The 21 participants excluded from the core 
sample were merged with the SAD group, as these individuals met diagnostic criteria for 
SAD on one of the study’s two SAD measures (i.e., either the LSAS or the MINI). It 
should be noted that these 21 participants endorsed significantly lower levels of SAD 
symptoms than the core SAD group, consistent with expectations, ps < .01, but endorsed 
significantly higher SAD symptoms than individuals without SAD, ps < .02 (see 
Appendix B). The results that were obtained were substantively identical to the four 
initial main analyses (see Appendix B).  
 Another potential contributor to the null results was low statistical power 
Generally speaking, obtained power for the interaction terms was quite low in the core 
sample (1 – β)s < .35, but the effect sizes were quite small, partial η2 = .002 - .048. In 
  32 
   
order to detect these effects as statistically significant, between 203 and 4,908 additional 
data points would need to be collected.  
 Another factor potentially contributing to a lack of support for study hypotheses 
was participants’ perceptions of the threateningness of the facial stimuli. However, 
analyses that collapsed across groups indicated that the pictures elicited expected relative 
levels of threat. For example, participants rated angry faces as more threatening than 
neutral faces, which in turn were rated as more threatening than happy faces. Similarly, 
participants rated direct faces as more threatening than averted faces. However, SAD and 
Non-SAD participants did not differ in their perception of threat for happy, angry, 
neutral, direct, or averted faces. Thus, although the pictures appeared to be different in 
threat value, the two study groups did not view them as differentially threatening.   
The researcher combined the picture dimensions in order to examine a potential 
synergistic effect of emotion and gaze upon spatial points, content points, and perceived 
threateningness of the faces. Specifically, instead of examining emotion separately from 
gaze, these were combined into six (3 emotion by 2 gaze) distinct picture types (e.g., 
happy/direct, happy/averted, angry/direct, etc.). There were no substantive changes in the 
results when predicting spatial points; however one important difference emerged when 
examining content points. While no differences emerged across SAD groups, the fewest 
number of content points came from angry/direct faces compared to any other type of 
face, regardless of SAD status.  Regarding perceived threat, an emotion by gaze 
interaction effect emerged, such that angry/direct faces elicited the highest perceived 
threat from participants compared to other face types, regardless of SAD status.   
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Finally, supplemental analyses investigating how fear of positive and negative 
evaluation correlates with spatial and content points obtained from happy, angry, neutral, 
direct and averted faces in the expanded sample of SAD participants (n = 47) were 
conducted. The expanded sample of SAD participants included those included in the core 
sample (n = 26) in addition to those who met criteria for SAD on only one of the current 
study’s diagnostic instruments (n = 21). Results were not consistent with the 
corresponding correlations conducted in the above-mentioned exploratory analyses, as 
the only significant relationship to emerge was a positive correlation between fear of 
negative evaluation and spatial points obtained from averted faces. 
  
  34 
   
Discussion 
 The goal of the current study was to test for visual attention/encoding biases 
among individuals with SAD. Hypotheses for the present study were generated from a 
relatively large and diverse body of literature identifying a unique biphasic pattern of 
attentional engagement referred to as the vigilance-avoidance model (e.g., Garner et al., 
2006; Mogg et al., 2004; Terburg et al., 2012). Individuals operating with this model of 
attentional engagement are believed to rapidly attend, and then rapidly avoid information 
in their environment they find threatening (Mogg et al., 2004). Under these 
circumstances, the individual may be able to efficiently learn the location of a threat (due 
to rapid initial orientation), but be unable to efficiently learn the details, or content of the 
threat (due to rapid subsequent disengagement). Thus, it was hypothesized that more 
threatening faces (i.e., happy/angry, and/or direct gaze) would elicit more spatial points 
than more non-threatening faces, and that this difference would be larger among 
individuals with SAD. It was also hypothesized that more threatening faces (i.e., 
happy/angry and/or direct gaze) would elicit fewer content points than non-threatening 
faces, and that this difference would be larger in the SAD group.  
 While prior researchers relied on reaction time-based and eye-tracking designs to 
study visual attention biases among individuals with SAD, this was the first study to 
examine more downstream processing (encoding) as an indicator of attention bias. The 
researcher developed a visual attention task specifically for use in the present study; the 
task was modeled on the WMS-IV Designs test and used faces that varied in expressed 
emotion (happy, angry, neutral) and apparent eye gaze (direct gaze, averted gaze). 
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Despite a relatively strong empirical basis for the initial hypotheses, participants with and 
without SAD did not appear to perform differently from one another on the task, 
suggesting that these groups did not differentially encode faces based on their displayed 
emotion or eye gaze.  
 Participants scored more spatial and content points from neutral faces compared 
to happy or angry faces, but this effect was equivalent for SAD and Non-SAD 
participants. Similarly, participants scored significantly more spatial and content points 
from averted gaze faces compared to direct gaze faces but this effect was equivalent 
between SAD and Non-SAD participants. Thus, the FET was sensitive to differences in 
encoding for different face types, but in a way that was not sensitive to the presence or 
absence of SAD, as was hypothesized. Furthermore the pattern of spatial points obtained 
by participants was the opposite of what was expected, in that more spatial points were 
obtained from neutral and averted gaze faces compared to emotion and direct gaze faces, 
respectively.  
 Exploratory analyses involving fears of positive and negative evaluation were also 
conducted and showed that fear of positive evaluation was not correlated with spatial or 
content points obtained from any type of face, but that fear of negative evaluation was 
positively correlated with spatial points obtained from neutral faces. Fear of negative 
evaluation was also positively correlated with content points obtained from neutral faces, 
though this effect only reached a trend level of significance. No significant correlations 
were observed between fear of negative or positive evaluation and any affective-laden 
faces. These results may suggest that the faces were not perceived as sufficiently 
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threatening by participants (see supplemental analyses below) or it may mean that fears 
of negative and positive evaluation may play not play a clear role in attention and 
encoding among individuals with SAD. 
 Supplemental analyses attempted to identify potential reasons for the lack of 
support for the main hypotheses (see Appendix B for a summary of these analyses). The 
gender findings collapsed across face type and diagnostic group were consistent with 
prior literature, in that males scored more spatial points and females scored more content 
points, suggesting that the FET showed basic construct validity for these components of 
visual memory. However, the role of gender in the reported effects was somewhat 
inconsistent with hypotheses. Specifically, SAD females scored more spatial points from 
averted gaze compared to direct gaze faces, and no significant difference exists between 
spatial points obtained from averted versus direct faces among Non-SAD females. More 
spatial points were initially expected from direct gaze faces compared to averted gaze 
faces. Furthermore, Non-SAD males scored significantly more spatial points from 
averted gaze faces compared to SAD males, which was also not consistent with 
hypotheses. Given that all of the faces used were of female models, it is possible that 
male and female participants experienced these facial stimuli differently, and future 
studies may wish to more systematically control for gender. Such a control may involve 
collecting FET data from an all-female sample using all female faces, collecting FET data 
from an all-male sample using all male faces, and finally collecting FET data from a 
mixed gender sample using faces that are mixed in gender.   
  37 
   
 Low SAD variability is an unlikely culprit for the study’s null results. Follow-up 
analyses incorporating the expanded sample (N = 72) participants were substantively 
identical to those conducted in the core sample (N = 51), demonstrating that increased 
SAD variability would not change the results. Low power was also investigated as a 
potential cause of the null results. Though the obtained power estimates in the study 
analyses were low, the effect sizes were also small. It is theoretically possible for any 
effect, no matter how small, to emerge as statistically significant with a large enough 
sample size (Field, 2009). The sample sizes required for the small obtained effect sizes to 
emerge as statistically significant were very large and impractical (up to 4,809 
participants). It is unclear whether the detection of such small effects would contribute 
anything meaningful to the current literature of attention and encoding of threatening 
information in SAD.  
 The researcher also conducted supplementary analyses on perceived threat of the 
faces for its potential contribution to the null results. In general, perceived 
threateningness of the faces themselves appeared to be consistent with expectations and 
intentions (i.e., angry most threatening, neutral less threatening, happy least threatening, 
and direct gaze faces more threatening than averted gaze faces), providing basic construct 
validity for the FET. However, participants with SAD did not perceive threat as expected 
compared to those without SAD. Hypotheses predicted that SAD participants would 
generally perceive the faces to be more threatening than Non-SAD participants, though 
this was not consistently the case, and in some instances SAD participants perceived less 
threat than Non-SAD participants.  
  38 
   
 Participants in general encoded neutral faces more effectively than emotional 
faces, and averted gaze more effectively than direct gaze faces. At first glance, this 
pattern of results seems somewhat inconsistent with what would be expected from a 
vigilance-avoidance pattern of engagement. As reviewed previously, the purpose of a 
vigilance-avoidance attention pattern may be to help the individual effectively avoid a 
threat (see Mogg et al., 2004), however analysis of the stimuli used in the current study 
suggest that they may not have been eliciting an appropriate level of perceived threat. 
Thus, it is possible that in the absence of such a threat, the vigilance-avoidance pattern 
failed to activate. Instead, all participants may have paid more attention to neutral and 
gaze averted faces because they appeared more ambiguous than emotional or direct gaze 
faces. Ambiguous stimuli are known to attract attention more easily than previously 
learned stimuli (Carter, Snyder, Fung, & Rubin, 2014) and in the current study’s time-
limited encoding period (10 seconds), participants may have spent a disproportionate 
amount of that time looking at neutral and averted gaze faces in order to decode some of 
this ambiguity. Neutral faces may be ambiguous because it may not be apparent which or 
whether an emotion is being portrayed, and averted gaze faces may be ambiguous 
because it is not clear where the face is looking. Additional time spent attending to these 
stimuli due to ambiguity may have had the effect of facilitating their encoding though 
admittedly, this interpretation is purely speculative. This notion would be testable in 
future studies that utilize facial stimuli that vary widely in emotional ambiguity so that its 
relationship with encoding can be investigated. It may also suggest that affect-laden 
facial characteristics may interfere with the spatial and content encoding of faces, though 
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this would not be consistent with the fairly robust literature base demonstrating that 
emotion generally has a facilitative effect on encoding and retrieval (e.g., Adolphs, 
Tranel, & Denburg, 2000; Todd, Cunningham, Anderson, & Thompson, 2012). Future 
studies using the FET should use stimuli that elicit reliable and valid differences in 
perceived threat across comparison groups.  
 The researcher also included combined effects of emotion and eye gaze in 
supplemental analyses to look at their effect on spatial and content points. Though no 
substantive differences in the results emerged for spatial points, an interesting pattern of 
results emerged for content points. In this analysis, a gaze by emotion interaction 
emerged such that the fewest number of content points were obtained from angry/direct 
faces compared to any other type of face, though this effect did not differ between SAD 
and Non-SAD participants. Interestingly, the combined effect of emotion and eye gaze on 
perceived threateningness was such that participants perceived the highest degree of 
threat from angry/direct faces compared to any other type of face, regardless of SAD 
group. The fact that angry/direct faces were the most threatening type of face and also 
were less likely to be recalled accurately is consistent with the vigilance-avoidance theory 
of attention to threat, though it was not directly consistent with study hypotheses given 
that there were no differential findings based on SAD group.   
 Finally, supplemental analyses incorporated the expanded sample of SAD 
participants (n = 47) into correlations between fears of positive and negative evaluation 
and spatial and content points obtained from happy, angry, neutral, direct, and averted 
faces. Results were fairly inconsistent with the original exploratory analysis and revealed 
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only one significant correlation between fear of negative evaluation and spatial points 
obtained from averted faces. Given that the core SAD group endorsed significantly 
higher SAD symptoms than the unclassified group, this finding may suggest that fear of 
negative evaluation exerts more influence on attention and encoding in samples with 
higher levels of psychopathology (see Appendix B).  
 Limitations 
 Several drawbacks to the study’s design are worth noting, which were not able to 
be investigated with the obtained data in order to determine their potential effect on the 
results. One potential reason for the lack of support for the hypotheses is that participants 
in the SAD group may not have been acutely socially anxious while they performed the 
FET. This is difficult to determine, as state social anxiety data were not gathered during 
the study. Though the researcher was present and sitting near the participant watching 
them complete the FET, this may have not elicited a significant enough level of state 
social anxiety. Indeed, in an eye-tracking study by Garner et al. (2006), the authors found 
that a salient social stressor was necessary in order to elicit a vigilance-avoidance pattern 
of eye gaze from an analogue sample of socially anxious participants. Along similar 
lines, a relatively low number of content points were obtained from faces designed to be 
the most threatening (i.e., angry/direct faces) so the task appears to be at least somewhat 
sensitive to the threateningness of the stimuli. Increasing the state social anxiety of the 
participant and the overall threateningness of the stimuli may allow for more of these 
types of effects to emerge. If researchers employing state social anxiety inductions are 
able to find within-between effects using the FET in the future, it may suggest that facial 
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encoding biases among individuals with SAD can be modified consistent with prior 
research demonstrating normalization of cognitive biases following treatment (Heimberg 
et al., 2014). It should be noted, however, that other researchers have found a vigilance-
avoidance pattern of attentional engagement but did not include a state-anxiety induction 
in their designs (e.g., Mogg et al., 2004; Terburg et al., 2012).  
 Along similar lines, order effects may have been at play which could conceivably 
have affected results. Specifically, it is possible that administering the FET well into the 
study procedures could have given SAD participants an opportunity to habituate to the 
testing environment and to the researcher, thereby decreasing their anxiety levels. Had 
the FET been administered first, it is possible that heightened levels of anxiety would 
have been experienced by participants at that time. Future researchers may wish to utilize 
state anxiety measures in order to investigate whether short-term fluctuations in social 
anxiety may account for any difference (or lack thereof) in FET performance between 
groups.  
 Another limitation to the current study is its overwhelmingly white, female, 
undergraduate, non-treatment seeking sample. Though potentially useful for a first-step 
study such as this, future researchers may wish to recruit treatment-seeking and/or 
community samples in order to determine whether the hypothesized effects are able to be 
uncovered in samples with higher levels of psychopathology. Interestingly however, the 
current sample of SAD participants had LSAS scores (M = 61.65, SD = 16.68) that were 
equivalent to what was obtained in Heimberg et al.’s (1999) sample for treatment seeking 
  42 
   
individuals (M = 67.2, SD = 27.5), t (406) = 1.02, p = .31, suggesting that the current 
sample’s level of SAD was sufficiently high in SAD symptom severity. 
 Finally, the pictures that were used were relatively dated, some of them back to 
the 1970s. The picture quality as well as the appearance of the models portraying facial 
expressions may not be consistent with what this undergraduate sample is accustomed to 
seeing, especially in a digital age where high resolution color images of people are 
pervasive. 
Implications and Future Directions 
 Hypotheses predicted that an attentional bias toward, then away (vigilance-
avoidance pattern; see Mogg et al., 2004) from socially threatening information would 
result in SAD participants more efficiently encoding the locations but not the content 
(i.e., identity) of faces than Non-SAD participants. Results were not consistent with these 
hypotheses.  First, the vigilance-avoidance pattern of engagement may only activate in 
the presence of a significant perceived threat (Garner et al., 2006). Future researchers 
incorporating the FET into their designs may wish to implement faces that are much 
higher in perceived threat than the ones used in the present study. Stimuli that are more 
threatening might involve portraying actors displaying angry, happy, or neutral demeanor 
saying their name and perhaps a bit of trivial information about themselves one at a time 
in a spatial array. Presenting the stimuli as dynamic may increase both the perceived 
threat and the ecological validity of the FET task (Pfeiffer, Vogeley, & Schilbach, 2013).  
 Along similar lines, future researchers using the FET may also wish to include a 
state social anxiety manipulation in a similar manner to Garner et al. (2006).  One simple 
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way of inducing state social anxiety is to lead participants to believe that their 
performance will be evaluated by a panel of experts (see Weeks et al. 2008 for an 
example). Another simple state social anxiety induction would be to lead participants to 
believe that they will be asked to give a speech immediately following the task (see 
Garner et al., 2006 for an example), and perhaps that the pictures used in the FET are of 
people who will be watching/evaluating this speech. Garner et al. (2006) used a similar 
method in order to successfully increase state social anxiety in their analogue sample of 
socially anxious individuals. It is reasonable to expect that a sample of individuals with 
SAD would be even more responsive to such inductions than analogue samples. It would 
also be useful to administer repeated state social anxiety measures in order to track 
participant anxiety across the duration of the study. 
 It is also possible that the effects of vigilance-avoidance on encoding of 
information are delayed. No studies known to the author have attempted to examine the 
immediate cognitive sequelae of vigilance-avoidance attention, let alone delayed 
cognitive sequelae. The WMS-IV Designs II subtest takes this approach by asking 
examinees to identify which designs are in the correct position from among a series of 
distractor designs. Extending this aspect of the WMS-IV Designs subtest to the FET 
would be a relatively simple addition.  
 Another useful future direction may be the incorporation of technologies like eye 
tracking into designs using the FET. Having those data available in the current study 
would have allowed a conclusion about whether the null results were indeed due to 
identical visual attention patterns across groups, and would have allowed the researcher 
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to test the hypothesis that neutral and averted gaze faces were indeed visually attended to 
preferentially possibly due to ambiguity. If future researchers are able to produce 
significant SAD group x gaze/emotion interactions, incorporation of eye tracking into the 
design would allow for mediational analyses to be conducted, which may help to 
establish causal relationships between the vigilance-avoidance and encoding. More 
broadly, causal direction of the relationship between vigilance-avoidance and SAD is 
another area worth exploring further. In all the studies reviewed, even if a relationship 
between anxiety and vigilance-avoidance were found, it was unclear whether vigilance-
avoidance was a cause or effect of that anxiety. Future researchers may wish to explore 
vigilance-avoidance patterns of attention before and after psychological or 
pharmacological treatment of anxiety disorders. Furthermore, researchers might attempt 
to directly manipulate the vigilance-avoidance engagement pattern and measure whether 
any changes in higher-order psychopathology occur. Prior research by Amir’s group and 
others has suggested that SAD in particular may be susceptible to computerized attention 
modification interventions (see Amir, Weber, Beard, Bomyea, & Taylor, 2008).  Thus, 
such interventions that aim to break a vigilance-avoidance pattern may be effective in 
reducing SAD symptoms.   
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Appendix A: Additional Psychometrics 
 
The following measures were not utilized in any core analyses, but rather for 
further characterizing the recruited sample. Additional psychometric information 
pertaining to measures used in core analyses is also included. 
Additional Psychometrics 
Mini International Neuropsychiatric Interview (MINI; Sheehan et al., 1998). 
For current social phobia specifically, the MINI has a kappa of .51, sensitivity of .81, and 
specificity of .86, suggesting that it is a good substitute for longer, more in-depth 
clinician-administered structured interviews.  
Liebowitz Social Anxiety Scale (LSAS; Liebowitz, 1987). The clinician asks the 
participant to verbally indicate their fear or avoidance levels using a Likert-style response 
set ranging from 0 – None/Never to 3 – Severe/Usually. The LSAS was used in order to 
aid in differentiation between SAD and Non-SAD participants. This was accomplished 
by using the cutoffs recommended by Mennin et al. (2002), which resulted in a score of 
30 corresponding with an optimal balance of sensitivity and specificity for differentiating 
individuals with SAD from normal controls, and a score of 60 corresponding with an 
optimal balance of sensitivity and specificity for differentiating individuals with the 
generalized subtype of SAD from those with the non-generalized subtype. The current 
study used a cutoff of 30.  
Wechsler Memory Scale – IV, Designs Subtest (WMS-IV, Wechsler 2008b). The 
task requires the examinee to immediately recall the location and shape of a series of 
abstract visual stimuli initially shown to the examinee for a period of 10 seconds. 
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Examinees provide responses by placing a series of stimulus cards within an empty grid 
in order to recreate the image they saw during the 10 second encoding period. The cards 
given to the examinee to place in the grid are comprised of the target cards and as many 
distracter cards which somewhat resemble the target cards. The examinee must 
discriminate between the target cards and the distracter cards and place the target cards in 
their correct location on the grid. The stimuli used in the Designs subtest were made to be 
simple enough to discriminate from one another, yet complex enough to prevent verbal 
mediation of the encoding process. Scoring of the task is divided into a spatial score and 
a content score. An examinee’s spatial score reflects how many of correct spaces on the 
grid were occupied by any card. An examinee’s content score reflects how many target 
cards were placed in the grid regardless of whether they were placed in the correct 
location. 
Wechsler Test of Adult Reading (WTAR; The Psychological Corporation, 
2001). It is a clinician-administered measure in which the participant is asked to read 
aloud a series of 50 words that are printed on a page. The words become more difficult to 
pronounce as the participant progresses through the task. The words are irregularly 
spelled, and it was co-normed with the WAIS-III, allowing for WAIS-III estimations of 
FSIQ to be made.  
Benton Visual Retention Test – Administration A (BVRT; Sivan, 1992). It is a 
clinician-administered measure in which the examiner shows the participant 10 line 
drawing of an abstract shape or shapes for 10 seconds, and asks him/her to recreate the 
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images as accurately as possible. The figures become more complex as the task 
progresses, and each response is scored for accuracy. 
Facial Encoding Task (FET). The psychometric properties of the FET were 
assessed in an initial pilot study, which gathered data from 60 Ohio University 
undergraduates in exchange for course credit. The sample had a mean age of 18.83 years 
(SD = 1.00), and was comprised of 68.3% females. Ninety percent of the sample 
identified their race as “White.” An examination of skewness (0.053) and kurtosis (-0.55) 
values showed that overall performance on the FET was normally distributed, indicating 
that the task is not subject to any unusual ceiling or floor effects. On frames containing 
only four faces, participants generally did quite well, scoring on average 21.34 (SD = 
3.28) points out of a possible 24. On frames containing six faces, participants scored on 
average 26.61 (SD = 4.19) point out of a possible 36. On frames containing eight faces, 
participants scored on average 42.76 (SD = 5.55) out of a possible 72. Thus, while 
participants were generally able to complete a four-picture frame with relative ease, six- 
and eight-picture frames posed a much greater challenge. The internal consistency 
estimate of the FET is in the acceptable range, α = .69. Regarding the FET subscores that 
examine spatial and content performance specifically, an examination showed that these 
variables are both also normally distributed with skewness (-0.81, -0.06) and kurtosis 
(1.05, -0.61) values falling within acceptable ranges, respectively.  
Regarding the pictorial stimuli that were used, participants appeared to have a 
relatively easy time discriminating between faces as either making eye contact or averting 
eye contact. Specifically, the hit rate for deciding that a face was making eye contact was 
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92.70%, while the hit rate for deciding that a face was averting eye contact was 95.32%. 
In addition, no more than three (of 60) participants correctly identified the specific photo 
manipulation that was made on a given edited photo. These findings suggest that the 
photo editing manipulations were convincingly natural-looking. An interesting pattern of 
results emerged for happy and neutral faces, wherein pictures with the gaze of the model 
directed at the participant were rated as less emotionally intense than pictures wherein the 
apparent eye gaze of the model was directed to the side, t(58) = -8.40, p < .001 and t(58) 
= -6.81, p < .001, respectively. There was a trend for angry faces with the gaze directed at 
participants to be rated as more intense than angry faces with the gaze directed to the side 
t(58) = 1.75, p = .086. 
Measures not Directly Germane to Study Hypotheses 
Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998). The SIAS is a 
commonly used measure that is designed to assess anxiety associated with interacting 
with others. It uses 20 self-reported Likert-style items whose possible values range from 
0 – not at all characteristic of me, to 4 – extremely characteristic of me. The SIAS has 
demonstrated good to excellent psychometric properties. For example, the internal 
consistency estimate of the SIAS in an unselected sample of undergraduates was good (α 
= .88), while in a sample of individuals diagnosed with SAD it was excellent (α = .93; 
Mattick & Clarke, 1998). Factorial validity analyses yielded a single factor, suggesting 
that social interaction fears represent a unitary construct.  
Social Phobia Scale (SPS; Mattick & Clarke, 1998). The SPS is another widely 
used measure of social anxiety symptoms that are most relevant to public scrutiny or 
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performance situations. The SPS was developed in parallel with the SIAS and likewise 
possesses strong psychometric properties. Internal consistency estimates range from α = 
.89 to .94 across different samples including undergraduates and clinical SAD samples, 
and excellent 12-week test-retest reliability, r = .93 among clinical SAD samples 
(Mattick & Clarke, 1998). 
Brief Fear of Negative Evaluation Scale – Straightforward Items (BFNE-S; 
Leary, 1983; Rodebaugh et al., 2004; Weeks et al., 2005). The BFNE is a 12-item self-
report measure designed to assess fears pertaining to receiving negative social evaluation 
from others. The BFNE-S contains the eight straightforwardly-worded items, excluding 
the four reverse-scored items. The BFNE-S has been reported to have superior 
psychometric properties compared to the original BFNE (Rodebaugh et al., 2004; Weeks 
et al., 2005). For example, in the original BFNE, the internal consistency was good in a 
clinical SAD sample (α = .89) and marginal in a healthy control sample (α = .67). Weeks 
et al. (2005) removed the four reverse-scored items and found these values to increase to 
.92 and .90, respectively. The BFNE-S also demonstrates better construct validity than 
the original BFNE by being more highly correlated with the SIAS (r = .46 versus .38) 
and the SPS (r = .40 versus .35; Weeks et al., 2005).  
Fear of Positive Evaluation Scale (FPES; Weeks, Heimberg, & Rodebaugh, 
2008). The FPES is a 10-item self-report measure that is designed to assess concerns 
related to receiving positive social feedback from others. The FPES has shown good 
internal consistency (α = .80) as well as good 5-week test-retest reliability (two-way 
random intraclass correlation coefficient (ICC) = .70) in a large undergraduate sample 
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(Weeks et al., 2008). A factorial validity analysis conducted by Weeks et al. (2008) 
revealed that a factor structure wherein straightforwardly-worded items from the FPES 
and straightforwardly-worded items from the BFNE loaded onto separate, but correlated 
factors provided a superior fit to the data compared to a structure that combined 
straightforwardly worded FPES and BFNE items onto a single factor.  The FPES is 
strongly and positively correlated with the BFNE-S (r = .45) and the SIAS-
Straightforward Items (r = .48; Weeks et al., 2008). 
Center for Epidemiological Studies – Depression Scale (CES-D; Radloff, 1977). 
The CES-D is a 20-item self-report measure that asks participants to rate their experience 
of an array of depressive symptoms over the past week on a four-point Likert-style scale. 
The CES-D has demonstrated good to excellent internal consistency within both patient 
(α = .90) and nonpatients (α = .85) respectively (Radloff, 1977). Test-retest reliability 
with a 6-month interval was also found to be acceptable (r = .54). Though the CES-D has 
received some criticism due to the hypersensitivity of its proposed clinical cutoff score of 
16 (Fechner-Bates, Coyne, & Schwenk, 1994; Santor & Coyne, 1997), its use in the 
current study was limited to the presence of depressive symptoms in general rather than 
differential diagnosis of depression.  
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SIAS 
For each statement, please select the appropriate numbered response on the scale provided to 
indicate the degree to which you feel the statement is characteristic of you.  The rating scale is as 
follows: 
0 – Not at all characteristic or true of me 
1 – Slightly characteristic or true of me 
2 – Moderately characteristic/true of me 
3 – Very characteristic or true of me 
4 – Extremely characteristic or true of me 
1. I get nervous if I have to speak with someone in authority (teacher, boss). 
                   
2. I have difficulty making eye contact with others. 
         
3. I become tense if I have to talk about myself or my feelings. 
         
4. I find it difficult mixing comfortably with the people I work with. 
         
5. I find it easy to make friends of my own age. 
         
6. I tense up if I meet an acquaintance in the street. 
         
7. When mixing socially, I am uncomfortable. 
         
8. I feel tense if I am alone with just one person. 
         
9. I am at ease meeting people at parties, etc. 
         
10. I have difficulty talking with other people. 
         
11. I find it easy to think of things to talk about. 
         
12. I worry about expressing myself in case I appear awkward. 
         
13. I find it difficult to disagree with another’s point of view. 
         
14. I have difficulty talking to attractive persons of the opposite sex. 
         
15. I find myself worrying that I won’t know what to say in social situations. 
         
16. I am nervous mixing with people that I don’t know well. 
         
17. I feel I’ll say something embarrassing when talking. 
         
18. When mixing in a group, I find myself worrying I will be ignored. 
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         
 
19. I am tense mixing in a group. 
         
20. I am unsure whether to greet someone I know only slightly. 
         
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SPS 
For each statement, please select the appropriate numbered response on the scale provided to 
indicate the degree to which you feel the statement is characteristic of you.  The rating scale is as 
follows: 
 
0 – Not at all characteristic or true of me 
1 – Slightly characteristic or true of me 
2 – Moderately characteristic/true of me 
3 – Very characteristic or true of me 
4 – Extremely characteristic or true of me 
1.  I become anxious if I have to write in front of other people. 
         
2.  I become self-conscious when using public toilets. 
         
3.  I can suddenly become aware of my own voice and of others listening to 
me. 
         
4.  I get nervous that people are staring at me as I walk down the street. 
         
5.  I fear I may blush when I am with others. 
         
6.  I feel self-conscious if I have to enter a room where others are already 
seated. 
         
7.  I worry about shaking or trembling when I’m watched by other people. 
         
8.  I would get tense if I had to sit facing other people on a bus or a train. 
         
9.  I get panicky that others might see me faint, or be sick or ill. 
         
10.  I would find it difficult to drink something if in a group of people. 
         
11.  It would make me feel self-conscious to eat in front of a stranger at a 
restaurant. 
         
12.  I am worried people will think my behavior odd. 
         
13.  I would get tense if I had to carry a tray across a crowded cafeteria. 
         
14.  I worry I’ll lose control of myself in front of other people. 
         
15.  I worry I might do something to attract the attention of other people. 
         
16.  When in an elevator, I am tense if people look at me. 
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         
17.  I can feel conspicuous standing in a line. 
         
  
18. I can get tense when I speak in front of other people. 
         
19.  I worry my head will shake or nod in front of others. 
         
20.  I feel awkward and tense if I know people are watching me. 
         
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FPES 
 
Read each of the following statements carefully and select the appropriate numbered 
response on the scale provided to indicate the degree to which you feel the statement is 
characteristic of you. For each statement, respond as though it involves people that 
you do not know very well. Rate each situation from 0 to 9.  
 
  0 1 2 3 4 5 6 7 8 9 
Not at all True                                 Somewhat true                                    Very True 
 
1. I am uncomfortable exhibiting my talents to others, even if I think my talents will 
impress them. 
 
2. It would make me anxious to receive a compliment from someone that I am 
attracted to. 
 
3. I try to choose clothes that will give people little impression of what I am like. 
 
4. I feel uneasy when I receive praise from authority figures. 
 
5. If I have something to say that I think a group will find interesting, I typically say it.  
 
6. I would rather receive a compliment from someone when that person and I were 
alone than when in the presence of others. 
 
7. If I was doing something well in front of others, I would wonder whether I was doing 
“too well”. 
 
8. I generally feel uncomfortable when people give me compliments. 
 
9. I don’t like to be noticed when I am in public places, even if I feel as though I am 
being admired. 
 
          
          
          
          
          
          
          
          
          
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10. I often feel under-appreciated, and wish people would comment more on my 
positive qualities. 
 
  
          
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B-FNE 
Read each of the following statements carefully and indicate how characteristic it is of 
you. Select the appropriate numbered response on the scale provided to indicate how 
characteristic the statement is of you.   
    1 = Not at all characteristic of me 
    2 = Slightly characteristic of me 
    3 = Moderately characteristic of me 
    4 = Very characteristic of me 
    5 = Extremely characteristic of me 
1. I worry about what other people will think of me even when I know it doesn’t 
make a                              difference. 
         
2. I am unconcerned even if I know people are forming an unfavorable 
impression of me. 
         
3. I am frequently afraid of other people noticing my shortcomings. 
         
4. I rarely worry about what kind of impression I am making on someone. 
         
5. I am afraid that others will not approve of me. 
         
6. I am afraid that people will find fault with me. 
         
7. Other people’s opinions of me do not bother me. 
         
8. When I am talking to someone, I worry about what they may be thinking about 
me. 
         
9. I am usually worried about what kind of impression I make. 
         
10. If I know someone is judging me, it has little effect on me. 
         
11. Sometimes I think I am too concerned with what other people think of me. 
         
12. I often worry that I will say or do the wrong things. 
         
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Very Unattractive         Very Attractive 
          
Very Likeable         Very Unlikable 
          
Very 
Submissive 
        Very Dominant 
          
Very Unfriendly         Very Friendly 
          
Very Rejecting         Very Accepting 
 
Very 
Threatening 
        Very Non-
Threatening 
 
Which of the following emotions most closely matches the facial expression being 
displayed by the individual in the photo? 
 Happy 
 Angry 
 Neutral 
Please provide a rating on how intensely the individual in the photograph is displaying 
the emotion you identified in the previous question: 
 
Neutral   Moderately   Very 
(no emotion)  Intensely  Intensely 
① ② ③ ④ ⑤ ⑥ ⑦ 
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Demographics Questionnaire 
 
Age:  ___________    Date of 
Birth________________________
 
Gender      Female    
    Male
    
Handedness   Right    
    Left
Height (in inches):___________
Weight (in pounds):__________
Ethnicity/Race:  
Are you: (Choose one of the below) 
White        Note:  If you can describe your 
ethnicity  
    Black or African American                                   more specifically (e.g., 
primary country or 
Latino        countries of origin), please do so 
here: 
American Indian or Alaskan Native                     
________________________________ 
Asian                                                                                          
    Native Hawaiian or Pacific Islander                                            
other (specify)__________________________                         
Primary Language  
English      
Spanish  
other (specify)________________________ 
Religion   
Protestant        
Catholic         
Jewish       
other (specify)_________________ 
Yearly Family Income (in US Dollars) 
 $0 – 15,000 
 $15,001 – 20,000 
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 $20,001 – 30,000 
 $30,001 – 40,000 
 $40,001 – 50,000 
 $50,001 – 60,000 
 $60,001 – 70,000 
 $70,001 – 80,000 
 $80,001 – 90,000 
 $90,001 – 100,000 
$100,001 – 125,000 
 $125,001 – 150,000 
 $150,001 – 200,000 
 Over $200,000 
 
Current Relationship Status (fill one):   
 Single  
 Romantically involved, but not exclusively  
 Romantically involved, exclusively (monogamously)     
 
Sexual Orientation (fill one):   
  Exclusively heterosexual  
  Heterosexual, with some homosexual experience  
  Bisexual  
  Homosexual, with some heterosexual experience 
  Exclusively homosexual   
  Unsure/Questioning 
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CES-D 
Below is a list of the ways you might have felt or behaved.  Please indicate how often you have felt this 
way DURING THE PAST WEEK using the scale below: 
 
0 – Rarely or None of the Time (Less than 1 Day) 
1 – Some or Little of the Time (1-2 Days) 
2 – Occasionally or a Moderate Amount of the Time (3-4 Days) 
3 – Most or All of the Time (5-7 Days) 
 
1. I was bothered by things that usually don’t bother me. 
2. I did not feel like eating; my appetite was poor. 
3. I felt that I could not shake off the blues even with help from my family or friends. 
4. I felt that I was just as good as other people. 
5. I had trouble keeping my mind on what I was doing. 
6. I felt depressed. 
7. I felt that everything I did was an effort. 
8. I felt hopeful about the future. 
9. I thought my life had been a failure. 
10. I felt fearful. 
11. My sleep was restless. 
12. I was happy. 
13. I talked less than usual. 
14. I felt lonely. 
15. People were unfriendly. 
16. I enjoyed life. 
17. I had crying spells. 
18. I felt sad. 
19. I felt that people dislike me. 
20. I could not get “going.” 
 
 
Medical History Questionnaire 
 
 
1. Have you ever had a concussion or serious head injury? 
YES   NO 
 1b.  If YES: 
  When did the injury occur? ______________________ 
 
  Did you lose consciousness?   YES      NO    
 
If so, how long were you 
unconscious?__________________________ 
 
  Did you seek medical attention?  YES   NO 
 
  Were you diagnosed with concussion, or other type of head injury?  YES   NO 
 
If so, what was the diagnosis? 
________________________________  
 
  Did you notice any long-term consequences of the injury?    YES     NO 
 
If so, what were they? 
________________________________________________________
________________________________________________________
________________________________________________________
__________________ 
 
2. Do you have any current medical or psychiatric diagnoses? 
YES   NO 
2b.  If YES, please list here: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________ 
 
 
3. Have you ever been diagnosed with ADHD or any other learning disorder? 
YES   NO 
 
3b.  If YES, please list here: 
________________________________________________________________________
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________ 
 
4. Have you ever experienced any neurological problems such as seizure, or stroke? 
YES   NO 
4b. If YES, please list here: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________ 
 
5. Are you currently taking any prescription or non-prescription medication? 
YES   NO 
5b. If YES, please list here: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________ 
 
6. Have you ever been concerned about any substance use (including alcohol, narcotics 
and medications) in that it might be contributing negatively to your life in some way? 
YES   NO 
6b. If YES, please explain here: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________ 
 
7. Do you currently have any significant problems with vision? 
YES   NO 
7b. If YES, please explain here:  
 
________________________________________________________________________
____________________________________________________________________ 
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Appendix B – Supplemental Analyses 
 
 In order to investigate whether gender of the participants may have contributed to 
the lack of support for the study hypotheses, a number of follow-up analyses were 
performed. First, the researcher investigated whether the FET is able to produce results 
that are generally consistent with prior literature on gender differences in attention and 
encoding. Males tend to possess better visuospatial skills compared to females (Masters 
& Sanders, 1993) and females tend to possess better facial memory skills than males 
(Cho et al., 2015). Consistent with this literature, on the FET males scored significantly 
more spatial points than females, t(48) = 2.35, p = .02, and females scored significantly 
more content points than men, t(48) = -2.49, p = .02, (see Table B1). Males and females 
did not differ with respect to total FET scores, t(48) = -0.51, p = .61. No gender 
differences in performance were observed on other visuospatial tasks including BVRT-
Errors, t(48) = 0.98, p = .33, and WMS-IV Designs, t(48) = -0.50, p = .62. 
 
Table B1 
Gender Differences in Performance on the FET 
Points Males (n = 14) – Mean (SD) Females (n = 36) – Mean (SD) 
FET – Spatial a38.00 (3.09) b35.22 (3.98) 
FET – Content  a30.36 (3.39) b32.89 (3.17) 
FET – Total  c84.71 (10.01) c86.64 (12.51) 
Note. One participant declined to identify a gender; Superscripts that differ are significant 
at p < .05; FET = Facial Encoding Task.  
 
 
Next, the researcher conducted four analyses in order to examine the effect of 
participant gender on spatial and content points obtained. First, gender was added as a 
between-groups variable to the analysis described in Hypothesis 1. The emotion by group 
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two-way interaction remained nonsignificant F (2,45) = 0.81, p = .45, partial η2 = .035. 
The emotion by group by gender three-way interaction was also nonsignificant F (2,45) = 
1.19, p = .31, partial η2 = .050. Second, gender was added as a between-groups variable to 
the analysis described in Hypothesis 2. The gaze by group two-way interaction remained 
nonsignificant F (1,46) = 2.18, p = .15, partial η2 = .045. The gaze by group by gender 
three-way interaction did emerge as significant, F (1,46) = 5.45, p = .02, partial η2 = .106. 
The nature of this interaction was such that females with SAD scored more spatial points 
from averted gaze faces than Non-SAD females, t(35) = -3.86, p < .001, but not direct 
gaze faces, t(34) = 0.81, p = .42. This appears to be inconsistent with initial study 
hypotheses, as it was originally expected that SAD participants would score more spatial 
points from direct gaze faces than Non-SAD participants (but not averted gaze faces). 
There was no difference between SAD and Non-SAD males in spatial points obtained 
from direct faces, t(12) = 1.09, p = .30, though Non-SAD males scored significantly more 
spatial points from averted gaze faces compared to SAD males, t(12) = -2.41, p = .03. 
This aspect of the analysis is also inconsistent with hypotheses, as no differences in 
spatial points obtained from averted gaze faces were expected between participants with 
and without SAD (see Table B2). 
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Table B2.  
Descriptive Statistics Underlying the Gaze x SAD Group x Gender Interaction 
SAD Participants Non-SAD Participants 
Spatial Points  Direct 
Mean 
(SD) 
Averted 
Mean 
(SD) 
Spatial Points  Direct 
Mean 
(SD) 
Averted 
Mean 
(SD) 
Males (n = 8) 19.13 
(1.55) 
18.00 
(2.78) 
Males (n = 6) 18.17 
(1.72) 
21.00 
(1.41) 
Females (n = 18) 16.89 
(2.89) 
19.56 
(2.45) 
Females (n = 18) 16.11 
(2.87) 
17.89 
(2.05) 
Total (N = 26) 17.58 
(2.73) 
19.08 
(2.61) 
Total (N = 24) 16.63 
(2.75) 
18.67 
(2.33) 
Note. SAD = Social Anxiety Disorder; One participant in the Non-SAD group declined to 
identify a gender.  
 
 
Third, gender was added as a between-groups variable to the analysis described in 
Hypothesis 3. The emotion by group interaction remained nonsignificant, F (2,45) = 1.43, 
p = .25, partial η2 = .060. Similarly, the emotion by group by gender interaction was also 
nonsignificant, F (2,45) = 0.38, p = .69, partial η2 = .016. Finally, gender was added as a 
between-groups variable to the analysis described in Hypothesis 4. The gaze by group 
two-way interaction remained nonsignificant, F (1,46) = 1.17, p = .28, partial η2 = .025. 
The emotion by group by gender three-way interaction was similarly nonsignificant, F 
(1,46) = 2.65, p = .11, partial η2 = .055.  
Another factor identified as a possible reason for the lack of supported hypotheses 
was low SAD variability. Four analyses were conducted in order to examine the effect of 
including the expanded sample (N = 72) in order to increase SAD variability. Participants 
not initially included in the core sample (n=21) were merged with the SAD group, as 
these participants met criteria for SAD on one of the two diagnostic measures (i.e., either 
the LSAS or MINI). Regarding SAD symptoms, including the SIAS, SPS, BFNE-S, and 
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FPES, this subsample of unclassified participants scored significantly lower than the core 
SAD group, and significantly higher than the control group, consistent with expectations. 
 
Table B3 
SAD Symptom Severity of Unclassified Participants Relative to Core SAD and Control 
Participants 
 Core SAD (n = 
26) 
Mean (SD) 
Control (n = 
25) 
Mean (SD) 
Unclassified (n = 
21) 
Mean (SD) 
Expanded (N = 
72) 
Mean (SD) 
SIAS a41.31 (8.09) c10.40 (8.51) b27.62 (12.56) 26.58 (16.25) 
SPS a34.54 (13.08) c7.08 (7.62) b23.24 (15.99) 21.71 (16.98) 
BFNE a31.81 (6.77) c15.72 (5.76) b21.00 (7.25) 23.07 (9.51) 
FPES a37.46 (13.30) c17.75 (9.89) b26.62 (14.77) 27.45 (15.06) 
Note. Superscripts that differ are significant at p < .05; SAD = Social Anxiety Disorder; 
SIAS = Social Interaction Anxiety Scale; SPS = Social Phobia Scale; BFNE = Brief Fear 
of Negative Evaluation – Straightforward Items; FPES = Fear of Positive Evaluation 
Scale. 
 
 
Including the expanded sample in the analysis for Hypothesis 1 did not change the 
results. A significant within-subjects effect continued to emerge, F (2,69) = 3.12, p = .05, 
partial η2 = .083, but there was no significant between-groups effect, F (1,70) = .001, p = 
.97, partial η2 = .000. The emotion by group interaction was nonsignificant, F (2,69) = 
1.19, p = .31, partial η2 = .033.  
Including the expanded sample in the analysis for Hypothesis 2 also yielded 
substantively identical results. There was a significant within-subjects effect of gaze, F 
(1,70) = 10.94, p = .001, partial η2 = .14, but there was no significant between-groups 
effect, F (1,70) = .001, p = .97, partial η2 = .000. The gaze by group interaction was 
nonsignificant, F (1,70) = 1.22, p = .27, partial η2 = .017.  
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Including the expanded sample in the analysis for Hypothesis 3 also yielded 
substantively identical results. A significant within-subjects of emotion was present, F 
(2,69) = 6.11, p = .004, partial η2 = .150, but the between-groups effect was 
nonsignificant, F (1,70) = 1.44, p = .24, partial η2 = .020. The emotion by group 
interaction was nonsignificant, F (2,69) = 1.74, p = .18, partial η2 = .048.  
Including the expanded sample in the analysis for Hypothesis 4 yielded slightly 
discrepant results. In this case, the within-groups main effect became nonsignificant, F 
(1,70) = 2.63, p = 11, partial η2 = .036, and the between-groups effect was nonsignificant, 
F (1,70) = 1.44, p = .24, partial η2 = .020. The gaze by group interaction remained 
nonsignificant, F (1,70) = 1.41, p = .24, partial η2 = .020.  
Low statistical power was investigated as another potential reason for null results. 
The effect sizes obtained in the four main hypotheses were quite small partial η2 = .002 - 
.048. In order to detect these effects as statistically significant between 203 and 4,908 
additional data points would need to be collected. To obtain these figures, partial η2 
values were converted into Cohen’s f values using the formula  𝑓2 =
ƞ2
1−ƞ2
 and used with 
the program G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) to obtain a sample size 
required to achieve 80% statistical power. It is unlikely that the small effects that would 
be detected with such large samples would contribute anything meaningful to current 
encoding literature.  
Perceived threateningness of the facial stimuli was explored as another potential 
reason for the lack of support for study hypotheses. Garner et al. (2006) argue that threat 
may be an important factor in the vigilance-avoidance attentional pattern of engagement. 
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Though after collapsing across comparison groups, the pictures elicited expected relative 
levels of threat (i.e., angry > neutral > happy, and direct > averted), participants with 
SAD did not perceive threat differently than Non-SAD participants. It may be that failure 
to find the hypothesized effect is attributable to lack of this differential arousal elicitation 
between groups. Indeed, contrary to intentions, SAD participants viewed neutral and 
direct gaze faces as less threatening than Non-SAD participants, t(38) = 2.25, p = .03 and 
t(38) = 2.27, p = .03, respectively (see Table B3). The reason for these findings is 
somewhat unclear. Happy, angry, and averted gaze faces were viewed with equivalent 
threat across groups, ps > .05. After collapsing across groups, paired-samples t-tests 
revealed that happy faces were perceived as significantly less threatening than both 
angry, t(38) = 10.96, p < .001, and neutral faces, t(38) = 9.61, p < .001. Happy faces were 
rated as significantly less threatening than neutral faces, t (38) = 8.56, p <. 001. Finally, 
averted gaze faces were rated as significantly less threatening than direct gaze faces, t(39) 
= 3.06, p = .004. Thus, while no apparent between-groups differences emerged, 
collapsing across groups shows that the pictures are able to elicit expected levels of threat 
relative to each other.  
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Table B4 
Perceived Threat for Face Types by SAD Group 
Perceived 
Threat 
Happy 
Mean (SD) 
Angry 
Mean (SD) 
Neutral 
Mean (SD) 
Direct 
Mean (SD) 
Averted 
Mean (SD) 
SAD (n = 
23) 
5.76 (0.91) 3.79 (1.02) 4.70 (0.85) 4.67 (0.80) 4.78 (0.85) 
Non-SAD 
(n = 16) 
5.44 (0.81) 3.16 (0.88) 4.13 (0.73) 4.16 (0.55) 4.37 (0.72) 
Total (n = 
39) 
a5.62 (0.87) c3.53 (1.01) b4.46 (0.84) a4.45 (0.74) b4.61 (0.82) 
Note. SAD = Social Anxiety Disorder; Three SAD participants and nine Non-SAD 
participants did not fully complete picture ratings due to time constraints; Values 
represent average rating on a seven-point Likert-style response set ranging from 1 – Very 
Threatening to 7 – Very Nonthreatening, hence higher scores equate to less perceived 
threat; Superscripts that differ are significant at p < .05. 
 
A re-categorization of face types was carried out in order to explore the combined 
effect of emotion and gaze upon spatial and content points. Specifically, rather than 
examining emotion separately from gaze, they were examined together by creating a 
combined within subjects face variable (3 emotion by 2 gaze). Accordingly, faces were 
categorized as happy/direct, happy/averted, angry/direct, angry/averted, neutral/direct, or 
neutral/averted. Using this new categorization of the faces, a mixed measures ANOVA 
was conducted with a 3 (happy, angry, neutral) x 2 (direct, averted) variable as a within-
subjects variable, and SAD group as a between-subjects variable. The dependent variable 
was either spatial (Hypotheses 1 and 2) or content points (Hypotheses 3 and 4).  
When examining spatial points, the significant main effect of gaze, F (1,49) = 
13.22, p = .001, partial η2 = .213, and emotion, F (2,48) = 3.23, p = .04, partial η2 = .119 
remained. However, no higher order interactions achieved significance, ps > .15. 
However, when content points were examined, a somewhat more interesting picture 
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emerged. As with spatial points, there was a significant main effect for both gaze, F 
(1,49) = 5.48, p = .02, partial η2 = .101, and emotion, F (2,48) = 5.39, p = .01, partial η2 = 
.183. Although no interactions involving SAD group emerged as significant, ps > .13, 
there was a significant interaction of emotion and gaze on content points such that the 
fewest number of content points were obtained from angry/direct faces compared to any 
other type of face, regardless of SAD status (see Table B4).  
 
Table B5 
Spatial and Content Points Obtained from Combined Face Types 
Spatial Points Happy/ 
Direct 
Happy/ 
Averted 
Angry/ 
Direct 
Angry/ 
Averted 
Neutral/ 
Direct 
Neutral/ 
Averted 
SAD (n = 26) 
Mean (SD) 
5.35 
(2.17) 
5.96 
(1.37) 
5.73 
(2.16) 
6.31 
(1.49) 
6.50 
(1.79) 
6.81 
(1.81) 
Non-SAD (n=25) 
Mean (SD) 
5.52 
(1.45) 
6.48 
(1.19) 
4.96 
(1.70) 
6.20 
(1.63) 
6.28 
(1.93) 
6.08 
(1.41) 
Total Sample (N = 
51) 
Mean (SD) 
5.43 
(1.84) 
6.22 
(1.30) 
5.35 
(1.97) 
6.25 
(1.55) 
6.39 
(1.84) 
6.45 
(1.65) 
       
Content Points Happy/ 
Direct 
Happy/ 
Averted 
Angry/ 
Direct 
Angry/ 
Averted 
Neutral/ 
Direct 
Neutral/ 
Averted 
SAD (n = 26) 
Mean (SD) 
5.27 
(1.25) 
5.00 
(1.06) 
4.92 
(1.41) 
5.69 
(1.19) 
5.81 
(1.30) 
6.04 
(1.22) 
Non-SAD (n=25) 
Mean (SD) 
5.24 
(0.93) 
5.52 
(1.26) 
4.48 
(1.26) 
5.56 
(0.96) 
5.76 
(1.54) 
5.36 
(1.41) 
Total Sample (N = 
51) 
Mean (SD) 
a5.25 
(1.09) 
a5.25 
(1.18) 
b4.71 
(1.35) 
a5.63 
(1.08) 
a5.78 
(1.40) 
a5.71 
(1.35) 
Note. Superscripts that differ are significant at p < .05; All between-groups comparisons 
are nonsignificant, ps > .07. 
 
 
 Similarly, the pictures were re-categorized in order to examine perceived 
threateningness after combining the effects of gaze and emotion. A mixed measures 
ANOVA was carried out with a 3 (happy, angry, neutral) x 2 (direct, averted) variable as 
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a within-subjects variable and SAD group as a between-subjects variable predicting 
perceived threateningness of the faces. As in the previously analyses, there was a 
significant main effect of emotion, F (2,36) = 57.26, p < .001, partial η2 = .761, and gaze, 
F (1,37) = 15.02, p < .001, partial η2 = .289, and the between-subjects effect was also 
significant, F (1,37) = 4.90, p = .03, partial η2 = .117. The nature of the between subjects 
effect was such that SAD participants generally perceived faces to be less threatening 
than Non-SAD participants, regardless of gaze or emotion. There was also a significant 
interaction between gaze and emotion, F (2,36) = 16.83, p < .001, partial η2 = .483 such 
that angry/direct faces elicited the most perceived threat compared to other types of faces 
(see Table B5), regardless of SAD status. All interaction terms involving SAD group 
were nonsignificant, ps > .23.  
 
Table B6 
Perceived Threat by Combined Picture Type 
Perceived Threat Happy/ 
Direct 
Happy/ 
Averted 
Angry/ 
Direct 
Angry/ 
Averted 
Neutral/ 
Direct 
Neutral/ 
Averted 
SAD (n = 23) 
Mean (SD) 
5.88 
(0.95) 
5.64 
(0.91) 
3.64 
(1.01) 
3.94 
(1.07) 
4.53 
(0.93) 
4.81 
(0.84) 
Non-SAD (n=16) 
Mean (SD) 
5.50 
(0.85) 
5.30 
(0.85) 
2.89 
(1.00) 
3.42 
(0.83) 
4.04 
(0.81) 
4.19 
(0.77) 
Total (N = 39) 
Mean (SD) 
5.72 
(0.92) 
5.50 
(0.89) 
3.33 
(1.06) 
3.73 
(1.00) 
4.33 
(0.91) 
4.55 
(0.85) 
Note. SAD = Social Anxiety Disorder; Three SAD and nine Non-SAD participants did 
not complete picture ratings due to time constraints; Values represent average rating on a 
seven-point Likert-style response set ranging from 1 – Very Threatening to 7 – Very 
Nonthreatening, hence higher scores equate to less perceived threat. 
 
The expanded sample of socially anxious participants (n = 47) was subjected to 
correlational analyses in order to investigate the role of fears of positive and negative 
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evaluation in predicting spatial and content points obtained from happy, angry, neutral, 
direct and averted faces. The only statistically significant correlation to emerge was one 
between fear of negative evaluation and spatial points derived from averted faces (see 
Table B6). This pattern of results was not consistent with the pattern obtained when only 
the core sample of SAD participants was used (n = 26), as fear of negative evaluation did 
not appear to have a detrimental effect on encoding of affective-laden faces. This may 
suggest that the interfering effect of affect identified in the analysis involving the core 
sample of SADs is only evident in the presence of elevated psychopathology.  
 
Table B7 
Bivariate Correlations Between Measures of Fears of Evaluation and Points from 
Different Face Types in the Expanded Sample of SAD Participants 
Variable   Spatial   
 Happy Angry Neutral Direct Averted 
BFNE .02 .06 .27† .04 .33* 
FPES -.09 -.08 .25† -.04 .16 
 
Variable   Content   
 Happy Angry Neutral Direct Averted 
BFNE -.10 -.21 .08 -.25† .08 
FPES .06 -.16 .12 .01 .02 
Note. N = 72; * p<.05; † p<.10; BFNE = Brief Fear of Negative Evaluation Scale; FPES 
= Fear of Positive Evaluation Scale. 
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